Acetyl phosphatidylethanolamine in the reconstitution of ion pumps.
Acetyl phosphatidylethanolamine was compared with phosphatidylethanolamine in the reconstitution of several biological membrane activities with the following results. 1. The proton pump reconstituted with the purple membrane of Halobacterium halobium and acetyl phosphatidylethanolamine was quite active. However, some differences in the kinetic properties, particularly in the decay rate, were noted between vesicles reconsituted with phosphatidylethanolamine and acetyl phosphatidylethanolamine. 2. Acetyl phosphatidylethanolamine could not replace phosphatidylethanolamine in the reconstitution of a Ca-2 plus pump with ATPase isolated from sacoplasmic reticulum. However, inclusion of suitable amounts of stearylamine or oleylamine during reconstitution yielded acetyl phosphatidylethanolamine vesicles with Ca-2 plus translocation activity comparable to that of phosphatidylethanolamine vesicles. 3. A mixture of acetyl phosphatidylethanolamine and stearylamine or oleylamine substituted for phosphatidylethanolamine in the reconstitution of mitochondrial hydrophobic proteins to form vesicles that catalyze 32-Pi-ATP exchange. Since phosphatidylcholine is also required in this system, these findings point to two functions of phosphatidylethanolamine, one related to the specific properties of its amino group, the other to a structural role of its small polar head group. A hydrophobic alkylamine can fullfill the first function, acetyl phosphatidylethanolamine the second. 4. The importance of the charge was also observed in experiments with the reconstituted rutamycin-sensitive ATPase of mitochondria. After depletion of phospholipids from the hydrophobic proteins, ATPase activity and rutamycin sensitivity were restored only if a phospholipid as well as the appropriate charge were present.